Introduction
Phenylephrine hydrochloride (Fig. 1 ) -a synthetic substitute for adrenaline that has vasoconstrictive and α-adrenomimetic action [1, 2] . N H CH 3 O H H OH * HCl It is part of the eye drops [1, 3] , solution for injection [3] , nasal drops [2, 3] , and powders and tablets for the treatment of colds [1, 2] .
Often it is introduced into the anti-inflammatory drugs as nasal decongestant. It acts by vasoconstriction, reducing swelling and congestion of the nasal mucosa [3] [4] [5] [6] [7] [8] . Such its action was used in the Symanovsky ointment, which is being prepared for stock in many pharmacies of Ukraine. The ointment composition can vary slightly, but more often it is prepared by the following prescription: phenylephrine hydrochloride 0.02; menthol 0.04; zinc oxide 0.24; wool fat 4.0; white soft paraffin 6.0.
Formulation of the problem in a general way, the relevance of the theme and its connection with important scientific and practical issues
Since the ointment is being prepared for stock, in accordance with the requirements of the State Pharmacopoeia of Ukraine (SPhU) necessary to develop a technological instruction of the ointment preparation with a description of the methods for assay of its active components. In addition, the methods of quantitative determination are necessary to increase the ointment shelf life during the analysis of its stability.
Analysis of recent studies and publications
Monographs on phenylephrine hydrochloride are part of many pharmacopoeias. SPhU [9] , European [10] and British [11] Pharmacopoeias are recommending using alkalimetric titration with a potentiometric determination of the equivalence point for its quantitative determination. According to the Chinese [12], Japanese [13] and USP [14] Pharmacopoeias requirements assay of the phenylephrine hydrochloride substance is carried out using bromatometric reverse titration.
For the quantitative determination of phenylephrine hydrochloride in a variety of dosage forms it 27 is proposed to use the method of spectrophotometry. Direct spectrophotometry method recommended for its quantitative determination in solution for injection [1] , drops for the nose [3] , in capsules with chloropheniramine maleate [2] , in combined drops with dimethindene maleate [4] . It is also recommended to carry out a spectrophotometric determination of phenylephrine hydrochloride by reaction with diazotized metoclopramide hydrochloride [7] , after interaction with 4-aminoantipyrine followed by the formation of a complex with copper (II) [8] , by using haematoxylin [15] , with alizarine dyes [16] , by reaction with ninhydrin [17] , with iron (III) ions and subsequent addition of 2,2'-bipyridyl [18] . Indirect spectrophotometric methods after adding of chloramine-T and rhodamine-B [19] and after adding of N-bromosuccinamide and indigo carmine for its assay were also proposed [20] .
In addition, for the simultaneous quantitative determination of phenylephrine hydrochloride with other components of dosage forms, it is recommended to use the method of derivative spectrophotometry. For example, to determine it in combination with tropicamide in eye drops [21] , cetirizine hydrochloride by simultaneous equation method and first order derivative spectroscopy [5] , dual wavelength, absorbance ratio and mean centering of ratio spectra methods [22] , absorbance ratio and area under curve methods [23] , paracetamol by the graphical, simultaneous equation, first order derivative and absorbance ratio methods [6] , paracetamol and chlorpheniramine maleate by simultaneous equation, absorbance ratio and area under curve methods 24], chlorpheniramine maleate [25] in combined dosage forms.
Allocation of unsolved parts of the general problem, which is dedicated to the article
Literature review of the developed methods for phenylephrine hydrochloride assay showed that there is no description of the methods for its quantitative determination in the composition of the Simanovsky ointment.
Formulation of goals (tasks) of the article
The task of the work was to select and verify the optimal method for phenylephrine hydrochloride assay in the Simanovsky ointment with the possibility of its further use for the analysis of the dosage form stability during storage.
Presentation of the main material of the research (methods and objects) with the justification of the results
Class A volumetric glassware, reagents which meet the requirements of the SPhU, analytical balance AXIS ANG 200 (Poland), spectrophotometer Evolution 60s (USA) with 1 cm cell, phenylephrine hydrochloride substance (series PPHLP60001 produced by Unichem Laboratories LTD, India) were used for the analysis.
Tested solution. 1.0000 g of ointment was heated in a water bath with 10 ml of 0.1 M hydrochloric acid, carefully mixed with a glass rod, cooled and filtered in the volumetric flask of 25.0 ml. The operation was repeated two more times, using 5 ml of 0.1 M hydrochloric acid. The volume of the solution was adjusted to the mark 25.0 ml with a 0.1 M hydrochloric acid and stirred.
Reference solution: 0.0200 g of phenylephrine hydrochloride standard sample was dissolved in 0.1 M hydrochloric acid in the 25.0 ml volumetric flask, diluted to the mark 25.0 ml with the same solvent. 1.0 ml of this solution was placed into the 10.0 ml volumetric flask and adjusted to the mark with 0.1 M hydrochloric acid.
Compensation solution. 0.1 М hydrochloric acid. The method of direct spectrophotometry was chosen for the phenylephrine hydrochloride assay in the studied ointment. Due to the fact that compound is a salt of weak base and strong acid, phenylephrine hydrochloride can be extracted from the ointment with 0.1 M hydrochloric acid. The possibility of using this solvent has been proven in the analysis of the solution for injections of phenylephrine hydrochloride [1] , so it was chosen for extraction procedure. The optical density of the test and the reference solutions was measured at a wavelength of 273 nm relative to the compensation solution (Fig. 2) . For study the specificity of the method (δ noise , %), a solution of placebo was made using the method of the test solution preparing. During preparation the ointment without phenylephrine hydrochloride was used. The optical density of the placebo solution was determined three times with the removal of the cuvette with a paral- (Fig. 2) indicates the absence of influence of the other ointment components on the results of phenylephrine hydrochloride assay. Contribution of placebo was calculated by the following formula (1) and found that it has a negligible effect on the total absorption of the medicine. 
The next stage of the study was the verification of the robustness of the method. The stability of solutions in time has been studied for this purpose.
The optical density of the ointment test and reference solutions in the maximum absorption at a wavelength of 273 nm was measured. Measurements were carried out immediately after preparation of solutions, and then after 15, 30, 45 and 60 minutes. The obtained results indicate that the solution is stable for an hour (Table 1) .
Linearity, accuracy and precision of the method in the concentration range of 80-120 % of the nominal concentration of the test substance in the ointment were also studied. In the chosen range, nine concentrations were investigated with a 5 % step. According to the results of the research, the parameters that characterize the linear dependence (Table 2) were calculated. The criteria for linear dependency parameters were calculated according to tolerances in the content of compounding ointments components (±10 %).
The obtained values indicate that the requirements for all parameters of linear dependence are met. According to the results of the linearity study, a calibration curve was constructed in normalized coordinates (Fig. 3) . 
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Simultaneously with the study of linearity, the study of the accuracy and precision parameters was performed. It was done using the obtained data during the study of the method linearity according to the standardized procedure (Table 3) .
The obtained results testify the compliance of the validation parameters with the requirements of the SPhU. Thus, the method can be used to analyze the researched ointment and study its stability. Criterion of practical insignificance δ, %≤0.32∆ As =1.02
An ointment analysis using this method was conducted. Calculation of the quantitative content of phenylephrine hydrochloride in mg was carried out in two ways: by the standard method (2) and by the specific absorption index method (3) for determine the optimal method of calculation.
where: А -optical density of the tested solution; А SS -optical density of the reference solution; m SS -sample weight of the phenylephrine hydrochloride standard sample, g; m ointsample -the weight of the ointment sample for the analysis, g; m oint -total mass of the ointment by prescription, g; V v.f. -volume of the volumetric flask, ml; V v.f.SS -volume of volumetric flask for dilution of the standard sample, ml;
V pSS -volume of the pipette, ml;
1% 1sm
A -specific absorption index (equal to 92).
Results of determination of the phenylephrine hydrochloride quantitative content in the ointment by the standard method calculation (Table 4) and by the specific absorption index method (Table 5 ) testify that both methods give almost identical results. Thus, to reduce the analysis time and the cost of phenylephrine hydrochloride assay by spectrophotometry, the calculation of its quantitative content can be carried out by the method of specific absorption index. 
Conclusions and prospects for further research
The method of direct spectrophotometry was chosen as an optimal method for phenylephrine hydrochloride assay in the composition of the Simanovsky compounding ointment.
Validation characteristics of the chosen method were studied. The obtained parameters of linearity, accuracy, precision, specificity and robustness testify to its correctness and the possibility of use in other laboratories to determine the quantitative content of phenylephrine hydrochloride in the studied ointment and to analyze its stability.
The analysis of the studied ointment was carried out using the chosen method. An estimation of metrological characteristics was performed when calculating the quantitative content of phenylephrine hydrochloride by the standard method and the method of specific absorption index. The obtained results indicate the possibility of using both methods for determining the quantitative content of the test component in the ointment.
